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Declaration of Thomas Quigley, Scott Steckling and Troy Scojt OiN 
under 37 CF.R. §1.131 ^/f 

We, Thomas Quigley, Scott Steckling and Troy Scott, declare: ^^^^ 

1 . We are adult residents of the State of Wisconsin. 

2. We are all co-inventors of claims 1-23 of the above identified patent 


application. 


3. Prior to October 15, 1999, we conceived the idea of the concrete transport 
vehicle, exterior concrete chute and method for reducing wear of an extension concrete chute, as 
described and claimed in the above identified patent application. 

4. That prior to October 15, 1999, we commissioned drawings of several 
designs of hned chutes to be made at Oshkosh Truck Corporation that incorporated the concepts 
described and claimed in the above described application. (See Exhibit A). 

5. That prior to October 1 5, 1999, we ordered plastic material for liner tests 
from Horn Plastics, Inc. through Color & Custom, Inc. (See Exhibit B). 

6. That prior to October 15, 1999 we ordered aluminum castings for chutes 
from Northern Aluminum Foundry Co. (See Exhibit C). 

7. That prior to October 1 5, 1999, we conducted tests on several chute 
designs including existing Oshkosh Truck Corp. steel chutes and the advanced aluminum chutes 
the latter of which is the subject of the above referenced U.S. Patent Application. Copies of an 
engineering technical report, a test description and a test log are attached hereto as Exhibits D to 
G. 
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8. We were conducting tests before October 15, 1999 on several chute 
designs to determine the abrasion resistance qualities of each design. (See Exhibits G and H) 

9. Based on the foregoing, we submit that the subject matter described in 
the above-referenced U.S. Patent Application and claims therein was conceived and reduced 
to actual practice before October 15, 1999. 

10. Each of the dates deleted in Exhibits A-H are prior to October 15, 

1999. 

1 1 . We declare imder penalty of peijxuy under the laws of the United 
States of America, that the foregoing is true and correct. We make the statements set forth 
above, of our own personal knowledge and, if called upon to do so, could testify competently 
thereto. We acknowledge that willful false statenients and the like are punishable by fine or 
imprisonment, or both (18 U.S. C.§ 1001) and may jeopardize the validity of the patent 
application and any corresponding patent. 


Dated: 3-Z/-C>3 
Dated: ^]^\o^ 




Scott Steckling ^ 
Dated: 


Troy Sco 
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NORTHERN ALUMINUM FOUNDRY CO. 

fAFCa 


P.O. Box 1688 • Fond du Lac, Wl 54936-1688 
920-922-41 to • FAX 920-922-5319 


QUOTATION 
990802 


Oshkosh Truck Corp. 

P.O. Box 2566 

Oshkosh, WI 54903-2566 


August 21, 1999 
Michael £. Michna 


We are pleased to quote on the following aluminum castings: 


For your part number: 
Estimated weight: 
Quantities: 


Female Chute 
■.3.0# 


10 -$15.75 
25 - 14.50 

100 - 14.25 (These are estimates only.) 
250 - 14.00 • 
500- 13.90 

Comments: Quoting to Aluminum Association Standards. 
Quoting alloy #356T6 @ $.85/lb. . 
y Quote contingent on new design to eliminate core. 


TERMS: 2^0 10 NET 30 FOB: Our Plant W.D.P.P.: $2.00 

♦weight differential per pound 

Pattern equipment to produce above: 


Price; $ 2000.00 (est.) TERMS: ^/i upon receipt of order 

V2 upon sample approval 

Delivery: Pattern equipment: 4 weeks upon receipt of order. 

Sample castings: 2 weeks upon receipt of pattern equipment 
Production castings: 4-6 weeks upon sample approval. 

• Hoping pur prices will be favorable. 

Yours truly. 

Will R. Meyst, Vicfe President 
Northern Aluminum Foundry Co. 


'"Quality Aluminum Castings Since 1945" 
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OSHHOSH 


ETRNO: MTM005 


ENGINEERING TECHNICAL REPORT 

DATE OF INCIDENT: 8/3 & 8/4 


MODEL MTM. OSHKOSH. ADVANCE 


VEHICLE $/N:WA 


VEHICLE MILES: N/A 
PROJECT NO.: 4SA2 


VEHICLE OPERATING HOURS: N/A 

SUBJECT: Chute Strength Test REQUESTED BY: Tom Quiqiev 


REASON: To cQalinn the sirenglh and stability of the current pro^lucUoQ MTM chutes. Comparing the 


iiWliHltlti 



)BJECTryE; The main objective of the experiment was to delennine that the MTM chutes arc capable of 
withstanding the loading that is seen in the field. One set of four MTM chutes were dynamically tested and 
compared to a set of Advance ahinunum chutes. During the test the chutes were incrementally loaded to a 
capacity of 1400 lbs. and shaken side to side and up and down. The steel MTM chutes wcxc eventually 
bounced until failure. This failure prompted fijrther testing to detcnnine the true strength of the chutes. 

A pull test was set up on the bedplate in which three chutes were mounted on the truck horizontally 
and pulled down until failure. Strain gauges were mounted on the bottom and on both the left and right rails 
of the chute nearest to the truck. A load cell was placed between the ptston and the chutes in order to 
detarmine the force at failure. This "puU test" was completed with three different fii^n of MTM nhutwi. a «ict 
of old production Oshkosh chutes, and a set of alomiDum Advance chutes. 

An accclcromcter was also mounted on the bottom side of the third chute in a separate acceleration 
test. This lest was performed to fmd the acceleration experienced by the chutes during normal operation and 
also during extreme conditions. During the e?q)eriment four of the MTM chutes were fully loaded to 350 lbs. 
per chute for a total of 1400 lbs. 


CONCLUSIONS: At this point, it has been determined that the average strength of the current MTM 
rhutrs U siifBcient to himdlc the Dcccscary amount of concrete in a ctatio cituation without catoatrophio 
failure. However, this testing found thai the chutes do fail in simple harmonic bouncing due to overloading 
forces caused by acceleration. In fact, figure 6 of this ETR sho^^'s that statically loading the chutes to an 
equivalent weight of the cement puts the materia! well into yield. In the comparison test between the MTM, 
Oshkosh, and Advance aluminum it was found that all chutes pafonued relatively close to each other. The 
MTM chutes were tested four times, failing from 1925.8 to 2113.6 lbs. The Oshkosh and Advance chutes 
were only tested once. Judging from the variance in tlie MTM chute, further testing of the Oshkosh and 
Advance chute is critical to accurately compare these three chutes. 

TECHNICIAN: DanMa^ 

REPORT BY: ApdrevyRoth DATE: 8/9/99 

TIME r>iKS\/aA>fi/eete 

DISTRIBUTION: M. Maxfield, T. Qulgley. S. StecWing, D. Egan, C. Verhoff 
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TEST PARTICULARS 


Dynamic Chute Strength Test Results 
Dal 


Table la: Advance Alumbum 


Height A hove Ground 
(in,) 

Total T^ad (Ih.) 

Cnnflirinn 

86 3/4 

0 

Before Shaking 

82 1/2 

400 

Before Shaking 

80 1/2 

400 

After Shaking 

79 

600 

Before Shaking 

78 3/4 

600 

After Shaking 

77 3/4 

800 

B of ore Shaking 

76 3/4 

1000 

Before Shaking 

76 3/4 

1000 

After Shaking 

74 3/4 

1200 

Before Shaking 

74 

1200 

After Shaking 

72 1/2 

1400 

Before Shaking 

71 

1400 

After Shaking 

Table lb: MTM Steel 

Height Above Ground 
(in.) 

Total Load (lb.) 

Condition 

82 3/4 

0 

Before Shaking 

70 3/4 

1400 

Before Shaking 

0 

1400 

After Shaking 


*Noie: SiccI chutes railed during minimal shaking with 1400-11) load. 




Figure 1: Four Advance aluminum chutes fully 
loaded to 350 lbs. per chute, a total of 1400 lb., 
deflects 15 V4 inches. 


Figure 2: Four steel MTM chute fully loaded to 350 
lbs. per chute , a total of 1400 lb., deflects 12 
inches, 


ExhibitD:; 
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Acceleration Test Results 
8/2/99 



' 10 >0 M 40 »• «Q 

Tim* iMMAdt) 

Figure 3: This graph represents the acceleration forces acting on the MTM chutes during normal operations. 
The chutes were raised to the maximum vertical position and then down to the lowest posiUon, This sequence 
was repeated twice, (drntc up, down, up, down, up, dov^Ti) The chutes wert raised at normal operating speeds 
without bouncing. The acccleromcter was mounted at the bottom of the third chute and approximately in the 
middle of the SCI of four chutes. 



EkfiibiiiC)!;! 
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Figure 3: This graph ruprcscnts the acceleratioa forces on the MTM chutes at the point of failure where the 
chutes buckled. 


[%nn<«Clu>T«««l 
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Figure 6: This ^aph illustrates the amount of strain in 
the side walls and bottom of the first chute during a 
Static Loading t£st. 


Figure 7: This graph is a continuation of 6gurc 
6. Here the chutes were dynamically* tested until 
failure. The flat portion ofthclcft and right strain 
is due to exceeding the limits of the testing 
equipment Note that the material has entered the 
plastic ran£C and does not start Oie test at 7«rn. 
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MTU Chutes 
Stnln / Forct v». TUm 



-UftSWn j 


Figure 8: This graph shows both the recorded strain on the chute and the force being applied by the piston 
until failure. This MTM chute failed by buckling. 



Figure 9: Failed MTM chute. Bed-Plate Pull Test#1 
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Oihkosh Chutw 
Forca / Strain v«. Tlira 



Tims (Mcand«) 

Figure 1 0: This graph shows both the recorded strain on the chute and the force being applied by the piston 
until failure. This Oshkosh chute failed by buckling, 



Figure 11: Failed Oshkosh chute, Bed-Ptate Pull Test 
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Str«^/ force vs Tfrn* 



tco i&o ;'D3 :5a 


Figure 10: This graph shows both Uic recorded sirain on Uic chute and tlic force litiing applied by Uic piston 
uiuil failure. This Advance aluminum chute's failure was due to the boUom welds cracking and eventually 
shearing the metal. The flat region is due to a slop in the test when the chute was analy/cd. This chute 
failed at the end farthest away Irom the truck. 


Exhibitlfa 
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Force vs.Time 


209O75 

199683 


20 


30 40 
Tifn*<*«conds) 



-MTM Chticfl 
MTM Chute #2 
MTM Chute «3 
-WTMChUto#4 
-Advance ChiAe 
-Oahkosh Chute 


F»gur» 14: Thie graph compar»c th© failure point strength of each chute tcMed including the 0»hKo*h aiiU 
the Advance aluminum. 




T&D 8/99 
A. Kotila 


Cement Chute Abrasion Test Stand 


Chute Weights Before Test (214 cycles) 


Aluminum 39.2 lbs. 


Anodized 43.2 

Painted 74.6 

Rubber 80.0 

Plastic 80.2 


Relative Chute Angles 

Position: Rubber chute up 


Rubber 31 

Painted 3' 

Aluminum 3' 

Anodized 31 

Plastic 31 


38.2" 
37. r 
37.9" 
38.3" 
38,3" 


(after grinding to adjust position) 


Position: Rubber chute down 


Rubber 

Painted 

Aluminum 

Anodized 

Plastic 


33,6" 
34.9" 
34,0" 
33.6" 
33,6" 


(after grinding) 


Daily Log 

Notes should be taken daily as the test stand is operating to note changes in the setup and chutes. 

Refer to MS Excel spreadsheet S:\Dcpt\T&d\AK.otila\Chutes\dailylog.xls (8/25/99) for additional copies 

of the daily log sheet. 

Simulated Mix Formula 

The basic simulated concrete mix calls for 2 100 lbs. sand, 1 800 lbs. gravel, and 250 lbs. water. After 
convening this to a volume percentage and making a three-gallon batch for each chute, it was found that 
the mix would barely .slide in some of the chuics» and the water content was difficult to control due to 
evaporation. To .simplify the process, improve sliding, and perhaps increase abrasion, a formula consisting 
of 21 lbs. clean sand, 18 fbs. washed gravel, andO lbs. water was finally used for the test. Some moisture 
was present in the sand, but only that which is found in typical "sandpit sand." Since the same material is 
used cycle after cycle, the mbt tends to wear out. After 200U cycles, it can be observed that the sharp edges 
of tlw gravel is rounding otl and rocks are breaking down mto small pieces, I'o keep the wear-rale 
generally constant, the simulated mix will need to be replaced with fresh material periodically as needed. 

Yards per Cycle Correlation 

To correlate the number of lest stand cycles with the number of yards of mix passing through the chutes, a 
number of assumptions were made. One cycle consists of one ftill extension and retraction of the hydraulic 
ram; therefore the aggregate passes through the middle of the chute twice per cycle. Density: Dry sand is 
about 100 tbs/ft\ %" stone is 96 lbs/ft\ Therefore each chute contains 0,0 1 5 yd'. Tliis volume pa.'tscs 
throu^ the chute twice per cycle, yielding 0.03 yd* per cycle. Assuming the present (8/24/99) test .'itand 
speed of 232 cycles per hour remains constant 24 hours per day, each chute will see 167 yd** per day. 


Real-World Application 

Extension of the abrasion-tes-t-stand findings to real-world cement truck operation can be roughly 
approximated. Assumptions must be made to approximate the amount of concrete that passes through a 
commercial chute per unit time. Estimates may then be drawn regarding chute-coating performance over a 
typical chute lifccyde. Clear this up! Truck holds about 1 0 yards, makes perhaps 5 trips per day. How 
long do chutes last? 10400 yds/yr? Might take 62 days of ninning the test stand 24 hr/day to simulate one 
year of commercial use. One must be very careful extrapolating data in this way however, since we are not 
using real concrete down a full multi-length chute. The test should be used more as a comparison between 
different types of chute coatings. 

Description of Photographs 

Photographs associated with this project are located in the same directory as this document: 
S:VDept\T&d\Akoiila\Chutcs. Files named aluminuml-3, anodizedl-3, plasticl-3, steell-3, and nibberl-3 
are photos taken before testing began, to be used as a reference, or "before," for comparison with "after" 
photos. Files running 1-2 and teeter 1-3 arc shots of the test stand in operation at the beginning of the lest. 

Continuation Plans 

Continue to fill out a daily log to qualitatively document testing conditions and chute perfonmancc. Once 
the test has been determined to be complete (coating fails or wears through), weigh the chutes again to 
determine if there has been any measurable loss of mass due to wearing. The digital floor scale from NPD 
was used for the beginning values. It may be useful to measure coaling thickness in worn and unworn arrras 
of the chute for comparison. 

Personnel Contacts 

NPD: Scott Steckling 

T&D: Jack Woeifel, Dan Egan 
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